Semisynthetic Src SH2 domains demonstrate altered phosphopeptide specificity induced by incorporation of unnatural lysine derivatives.
Site-directed mutagenesis to the 20 natural amino acids becomes a limitation when evaluating subtle perturbations of an amino acid side chain within a protein. To further the study of Src homology 2 (SH2) domain ligand binding, we have developed a system allowing its semisynthesis from three fragments by native chemical ligation. We have replaced a key lysine residue with lysyl derivatives possessing progressively shorter aliphatic side chains. Biophysical characterization of these SH2 domain analogs has allowed for the first time a systematic dissection of the side chain length contribution from a lysine residue to ligand binding. We show that the specificity of the SH2 domain of the Src kinase can be altered by incorporation of such lysyl derivatives, thereby demonstrating the potential of the technique for the development of SH2 domain-based research tools and therapeutics.